Method: since the 1990 implementation of the US nursing home Resident Assessment Instrument (RAT), researchers in other nations have begun to use the RAI to assess institutionalized elders for payment, research, or planning purposes. We report comparative statistics representing institutionalized residents in seven nations, describing from several hundred to hundreds of thousands of residents. Results: significant differences are seen in age and length of stay, and in summary measures of physical and cognitive functioning and case-mix. Countries also differ in their homogeneity across nursing homes. Conclusion: these differences strengthen the position that 'nursing home' does not provide a sound basis for cross-national comparisons, and should be replaced with resident-specific descriptors. This also suggests that crossnational comparisons need to adjust at the level of the individual resident for differences in resident populations.
Introduction
The development and implementation of the national nursing home Resident Assessment Instrument (RAT) in the USA provided opportunities for experimentation and adoption elsewhere in the world. While many of these applications are in their early stages, they represent considerable potential both for the host nation and for more global understanding of longterm institutional care through cross-national comparisons. In the following we describe the background for and results from these early applications that provide preliminary comparisons among the continuing care facility populations of seven long-term care systems.
The RAI was mandated nation-wide in the USA to improve the quality of care in nursing homes. The underlying assumption was that improved assessment of a resident will improve the comprehensiveness and appropriateness of the care plan, and thus improve the quality of care provided. The RAI system encourages these linkages by providing not only for the assessment, using the RAI's Minimum Data Set (MDS), but also through care planning guidelines (Resident Assessment Protocols) [1] . An evaluation of the US system has shown that as early as 2 years after its introduction, improvements in the processes and outcomes of care were observed [2] [3] [4] [5] [6] .
The US government has recently mandated a national RAI database. Such an archive would permit a variety of research and regulatory efforts which could include examining relationships between cost and quality, and tracking regional and temporal differences in the US nursing home population. Anticipating these uses, we have assembled an archive of over 2.7 million MDS assessments from the 12 states that have already mandated submission of computerized data. Work with these data has helped identify data issues, guide the structure of the national system, address complexities in the development of analytic files (such as those representing longitudinal changes for individual residents), and perform policy-relevant research. This database has also been the cornerstone for crossnational comparisons, both by representing the US population and by providing the structures for such comparisons.
Overall, the MDS has been translated into 11 languages (Danish, Dutch, French, Icelandic, Italian, Spanish, Swedish, German, Czech, Finnish and Norwegian), while the Resident Assessment Protocols and training manual have been translated into eight languages (first on the prior list). In most cases, a reverse-translation of the MDS back to English has been accomplished. The comparisons of the original and twice-translated instruments helped identify possible sources of unreliability or incompatibility for crossnational comparisons. For example, in the Swedish back-translation, preference for 'exercise/sports' became 'gymnastics.' It is unlikely that many elders would be assessed, at least in the USA, with an interest in gymnastics. Also, failure to eat' was translated back from Japanese as 'refusal to eat'. Although even an exact translation does not ensure compatibility, we have relied heavily on the expertise that bi-lingual, trained practitioners/gerontologists have in geriatric assessment. Across multiple nations, we have seen similar and good inter-observer reliabilities [7] .
Differing goals across the several nations experimenting with the RAI have lead to a variety of strategies for and levels of implementation. We discuss here six countries other than the USA for which standardized MDS data are available. In Denmark, the RAI has been adopted for use in an entire community (Copenhagen) and in Iceland for the entire nation. In Japan, it is being tested prior to potential national adoption. In contrast, the initial use of the MDS in Sweden has been primarily for research, while in Italy much of the impetus has been educational: to improve training of nursing home staff. The French experiment in a limited number of nursing homes was to demonstrate the RAI's effect on quality of care. Despite these differences, there is consistency of the MDS across these seven data sets (US, European and Japanese). This, together with the richness of the MDS to describe institutionalized elders, creates new opportunities for cross-national comparisons. The comparisons provide initial background to the companion articles in this supplement. Further, they demonstrate large international and intra-national differences in long-term care facilities. For comparisons to be drawn, therefore, studies must be performed with an abundance of comparable data and must address this variability in their design.
Methods
The data used in this comparative study derive from multiple projects using the RAI to describe elderly people institutionalized for chronic or rehabilitative care. [We considered both somatic and psychogeriatric facilities, as appropriate, but have not considered institutions providing primarily care for chronic psychiatric illnesses (excluding dementias) or acute hospitals. The reader is referred to each of the country-specific reports for a fuller description of the facilities included. We use the term 'resident' throughout the work, although some may use the term patient'.
In each case, the dominant institutions providing such care in each nation are included, even if they are denoted 'hospitals'. For three countries, the data are population-based. In the USA (n = 273491), we relied on MDS assessments for the full 1993 populations in six states: Kansas, Maine, Mississippi and South Dakota (which were included in a multi-state government demonstration of case-mix payment and quality monitoring) and Nebraska and Wisconsin. Although state-tostate differences have been detected, these data are relatively representative of US nursing homes.
The Danish data (n = 3451) represent all nursing home residents in 65 out of the 75 nursing homes in Copenhagen during 1992-93 [8] . Similarly, the Icelandic data (n = 1254) portray all nursing home residents in the Greater Reykjavik area in 1994. The data sets from the remaining four countries are likely representative, but not as broadly based. The Japanese sample (n = 1255) is all 1993 residents from 15 Hokkaido facilities, representing the three types of nursing homes and long-term hospitals in Japan, described elsewhere [9] . From Italy, our data portray nine facilities in Northern Italy during the period 1992-94 (« = 806) [10] . The Swedish data (n = 740) provide a cross-sectional representation of long-term care residents in Alzheimer's units, geriatric rehabilitation wards and nursing homes in a full catchment' area of metropolitan Stockholm, sampled in 1990-93 [11] . Finally, we include data describing 16 French test facilities in 1993 (n -258) [12] . The international data sets were merged with the US data for common processing.
In contrasting nursing home populations, we employ here the following major summary measures: 1. Resource Utilization Groups, version III (RUG-III) case-mix index (CMI). Case-mix' identifies those resident characteristics associated with staff time inputs. Such measures have been embedded in public nursing home payment systems in various states in the USA to reimburse facilities at a higher rate for heavy care residents, in part to encourage their admission. The RUG-III system [13] is currently employed in 10 US states to pay facilities under the Medicaid program, is directly based on the RAI and is a major application of these assessment data, already collected for another purpose (care planning In addition, our description of the individual countries uses frequency distributions of a limited number of items descriptive of individual residentsage, gender, length of time in the nursing home and presence of behaviour problems.
Using these measures, we analysed the difference between countries' distributions and the variation within countries between individual 'nursing homes'. To test differences in distributions, we used the x 2 -test with significance level P -0.05. We measured dispersion within nations in a two-step process. First we calculated the average of the CMI and the ADL scale for each facility. Then, using the facility as the unit of observation, we computed the coefficient of variation (CV: the standard deviation divided by the mean, multiplied by 100) across the facilities. A larger CV indicates a more diverse set of nursing homes.
Results
Characteristics of residents in the seven nations (Table  1) show considerable differences (given the large sample sizes, all variables showed significant differences at the P < 0.0001 level). For example, although the nations have relatively similar percentages of female residents (close to 70%), the figure is much higher in Italy. Similarly, the age distributions vary, with over 50% of the residents of two of the Nordic nations (Denmark and Iceland) over age 85, while less than 40% of those in Italy and Japan have reached this age. The same two Nordic nations have the lowest percentages of residents with dependent (higher) scores on the ADL index (37% and 33%). In contrast, in France, Sweden and the USA more than half the residents have scores of 10 or over. Again, in cognitive function, Iceland and Denmark are (with the USA and Japan) the lowest in the percentage of residents with severely or very severely impaired performance: all have less than 30% of their residents meeting these criteria. Sweden (38%) and especially France (48%) have much higher proportions of cognitively impaired residents.
The Nordic nations have the lowest (0.72 and 0.77) average CMI, indeed, 9% lower than the next lowest value (Japan, at 0.83). This CMI has been shown to correlate •well with the daily cost of caring for nursing home residents [9, 13] . Sweden, at 1.02, has the highest CMI, reflecting the larger percentage of residents receiving rehabilitation in geriatric hospital inpatient clinics (data not shown). The remaining three nations (USA, France and Italy) have fairly similar casemix burdens.
Different use of institutional beds is also revealed in the statistics describing the length of stay at time of assessment (the number of days between admission and the date of assessment). Almost all (95%) of Iceland's residents had already been institutionalized for more than 3 months and 61% for more than 2 years. In contrast, only 62% of the Swedish sample have stayed more than 3 months and 31% more than 2 years.
In addition to significant differences between nations, we also see considerable difference among facilities within nations. Table 2 isolates two numeric measures for comparison: the RUG-III ADL score and the CMI. Each variable was averaged across all residents in a facility. Then, using facilities as the units of observation, the means and measures of dispersion are presented in Table 2 . Where facilities had less than 10 residents, they were dropped, as the average could be unrepresentative. This resulted in the dropping of one facility in Denmark, two in France and 39 in the USA. (Note that averaging across facilities and averaging across all residents produce different values for average CMI.)
While there were little differences across all nations in the means computed at the facility level, both Denmark and Italy show considerably more homogeneity of facility case-mix and ADL score (with the USA) than the other nations. The highest CMIs recorded in these two nations (0.94 and 0.98) are only 29 and 15% higher, respectively, than their average CMI. That the USA has high homogeneity in ADL score but is more heterogeneous in CMI is a result of the greater differences in the clinical factors (aside from the ADLs) that make up the RUG-III system. The value for the heaviest care US facility was more than 400% higher than for the average US facility. Japan and Iceland also showed considerable variability across facilities in the CMI, with maximum facility values higher than all but the USA.
Discussion
The results of our cross-national comparisons show differences and similarities along many dimensions. Some differences may be indicative of cultural variation, such as the higher percentage of female residents in Italy, potentially resulting from strong family structures. Others are more likely the result of alternative long-term care systems, using institutional placements differently. That the two Nordic nations have both the highest percentage of residents with low ADL scores (dependencies) and the lowest average CMIs suggests that Denmark and Iceland may be using their nursing homes more for social support than medical care. For example, residents of Danish nursing homes are regularly referred to a hospital for any geriatric work-up or rehabilitation/training. In the same vein, the high CMI for Sweden results primarily from the large number of rehabilitation residents in its geriatric hospital wards (also explaining the shorter lengths of stay) and the lower overall percentage of very light care residents seen (see [17] ). The differences seen between the nations in nursing homes affirms our earlier findings that cross-national differences in the definition of 'nursing home', regardless of how the actual words are translated, make comparisons perilous [18, 19] . Nations use their institutions for different types of residents, through differences in admission and discharge policies and care patterns. For example, the higher variability of the Japanese and Icelandic facilities was expected: we have analysed elsewhere the differences between the three types of Japanese facilities [9] and Iceland maintains two levels of care (skilled and unskilled) [20] . We suggest that institutional comparison be replaced by comparison of residents, as is done here: such comparison remain valid.
The current study demonstrates further that the heterogeneity not only between nations but even within nations complicates cross-nation comparisons, putting a critical burden on the researcher to develop truly representative samples or, better, to enumerate populations. For three of the nations in this study we have such representation: the USA (for six states), Iceland and Denmark. Beyond these, until more complete or known representative samples are available, simple comparative results should be considered with appropriate caution.
With detailed data available at the level of individual residents, however, a second approach is feasible. This approach provides adjustment for case-mix or other risk factors at the level of the individual observation. With such bivariate or multivariate analyses, or through subsetting the study population using resident characteristics, differences between nations in the base populations are controlled and valid scientific results can be generated. In the past, with only facilitylevel amalgamations available, such analyses were not feasible. For these reasons, the articles that follow in this supplement all use stratified analysis when they make cross-national comparisons of populations on topics ranging from use of restraints or rehabilitation to the degree to which residents are socially engaged in the life of the facility. We believe such comparisons move us closer to the goal of understanding the provision and quality of long-term institutional care in multiple nations.
